IUGS Commission on Geological Sciences for Environmental Planning: COGEOENVIRONMENT

Mandate and Objectives
The Commission actively links the results of geoscientific research to Societal needs with respect to the preservation and restoration of the natural environment. Efforts include the prediction and mitigation of natural and human-induced hazards, the promotion of sustainable development with respect to land-use and exploitation of natural resources, as well as the encouragement of proper environmental planning and management based on geoscientific input. COGEOENVIRONMENT's objectives and mandate are:
• To increase awareness among the general public of the essential contribution of geoscience to sound planning and management of the environment. • To monitor the contribution of geoscience to environmental planning and management. • To encourage increased understanding among planners and decision makers of the value of the geosciences in planning the use and protection of the environment. • To strengthen the interest and participation of the geoscience community in the planning process, and encourage a greater sensitivity to the economic, social and political constraints involved. • To encourage the environmentally sound use of mineral and energy resources for sustainable development. • To promote the research required for better understanding of environmental processes and for the development of new approaches and methods for solving environmental problems. • To improve capabilities to predict and forecast the evolution of the land, and the geological processes that affect society in the short and medium term, especially with regard to environmental impact assessments and natural hazards. • To improve communications, cooperation and the flow of information among earth scientists and other professionals working in this field, especially in those countries where environmental problems are most severe.
Membership
COGEOENVIRONMENT has three types of membership:
Looking back over the past 8 years of its existence we may conclude that COGEOENVIRONMENT has been a success both in terms of its achievements and its financial performance. Examples can be found in earlier issues of the Newsletter. Over the past 8 years we have noticed several interesting developments in society: The UNCED Conference in 1992 in Rio de Janeiro in which almost all countries on earth declared war against further environmental deterioration. Consequently Ministries of the Environment were created in all nations and environmental policy plans were developed. Supranational organisations like the UN were reorganised and Development issues were modified into 'Environment and Sustainable Development'. In Europe the European Environmental Agency was launched in 1993. In 1994 the Global Environment Facility (GEF), with a budget of over US$2 billion was created with the aim of supplying funding for large environmentally focused projects. Agenda 21 dominated the meetings of the UN Committee on Sustainable Development and its regional equivalent. State of the Environment Reports (like the Dobris Report in Europe) were published (or kept in the drawer) all over the world. In the mean time environmental aspects were introduced in national or trans-national building codes, and Environmental Impact Assessment (EIA) studies for major developments are now done on a regular basis in many countries. Tough negotiations between nations on the implementation of environmental ambitions in Kyoto (1997) demonstrated the fact that the environment is now taken seriously in the global theatre.
However, serious environmental problems do still exist. In some countries some of the problems appear to have diminished while in most countries most environmental problems appear to have deteriorated. But there is no doubt that the environment has now been put on the policy agenda almost everywhere on earth.
Also the geological society has changed. Environmental issues have now been incorporated in many University curriculae, in both short and long courses. In most of the Geological Surveys around the world major re-orientation has been witnessed over the past 8 years. Many conferences on issues connecting the geosciences with society have been held, and in intergovernmental bodies like the UN and the EU the geosciences have been incorporated into programme development and decision making. Through its products, and by the efforts of its members, COGEOENVIRONMENT has certainly contributed to the raising of awareness of environmental geoscience amongst geoscientists and has -to a much smaller extent -contributed to putting geoscience into policy and decision making on regional, national and international levels.
Having said that, we must now look forward: What can be the role of the Commission in society as it moves into the next millennium?. What will society look like in 5 years time?. How will the geosciences develop to serve the needs of this rapidly changing society?.
We may safely assume that the rapidly growing, urbanised world population will try to get its basic needs fulfilled first. Only those environmental 4 factors that directly threaten life (i.e. geohazards) belong to this first category. In the meantime the state of the environment in the continents and in many countries will be monitored on a more or less regular basis and will be reported to the national and international governments. In contrast to a decade ago, people in general are now informed about what is happening in their environment.
We may also assume that through improved and more "society-oriented and interdisciplinary curriculae" a new generation of geoscientists will emerge from universities. They will be much more mentally attuned and more scientifically capable to assist in solving societal environmental problems than earlier generations. In addition, it is to be expected that increasing numbers of geoscientists will find jobs in the service sector instead of being employed in the mineral exploration industry. However, such professionals with their interdisciplinary backgrounds, and working in interdisciplinary teams, will probably not consider themselves as pure geoscientists. This phenomenon can already be noticed e.g. in various Geological Surveys where information technologists currently work together with hydrogeologists, regional geologists and biotechnologists, which together are electronically connected to their clients in municipalities or ministries.
In the new society where people are quite well informed about their environmental problems and served by broadly oriented professionals eager to solve such problems, the role of a specific pressure group to raise awareness on this issue would consequently be a diminishing one. However, full implementation of such a process will take several years and will be at a different pace in developing countries. Officers of COGEOENVIRONMENT will discuss this matter during its upcoming annual meeting to be held near Vancouver, Canada, at the end of September 1998, and will consider the future position of the Commission in this respect . Building on a background in geochemistry and mining, and mine waste disposal and reclamation, in recent years Joy has broadened her involvement in environmental geoscience and has published on such diverse subjects as: geoindicators, management of urban ecosystems. urban planning: sustainable development, geoscience in environmental management, and geohazards and urban ecosystems -all topics of direct interest and relevance to COGEOENVIRONMENT. During 1995 -1996 was Technical manager at the Asian Pacific Institute of Environmental Assessment (APIEA) where she was involved in the compilation of ASEAN Environmental Legislation. Joy continues her involvement in that field as outlined in the article "Environmental Audits in Malaysia: a new challenge for geoscientists" in the Report section of this Newsletter.
Joy Pereira -a new Officer of COGEOENVIRONMENT
Joy has also maintained an active involvement in scientific associations which has included the following: Committee Member of the Working Group on Environmental Geology in the Geological Society of Malaysia; Member of the National Subcommittee on Life Cycle Assessment, SIRIM; Former Secretary of the Institute of Geology Malaysia; Editor of "IGM News" the Newsletter of the Institute of Geology Malaysia; Member of the Editorial Subcommittee of the Geological Society of Malaysia.
In its relatively young life COGEOENVIRONMENT has not previously had any Officer representing Southeast Asia and it is both very timely and appropriate that such a well qualified environmental scientist as Joy Pereira has been willing and able to join the Commission.
I
Environmental Audits in Malaysia: a new challenge for geoscientists
Joy Jacqueline Pereira
Over the past few years the pressure has increased on Malaysian business and industry to improve the management of their impacts on the environment. The pressure is exerted in two forms, as legislation and as self-regulation through the adoption of environmental standards. The Malaysian Government, through the Department of Environment (DOE), has traditionally played a major role as custodian of the environment, by enacting legislation and issuing standards for environmental quality. The legislation has become increasingly stringent over the years. The Environmental Quality Act, 1974 (Amended 1996 was enacted to promote an integrated approach to environmental management. Legislation prior to this Act was largely sectoral in nature and focused on specific areas of activity.
The regulation-based and compliance-driven type of control has its limitations. It does not inspire business and industry to achieve environmental protection levels beyond those required by regulation. With the introduction of the MS-ISO 14000 series of standards, it is anticipated that business and industry will also contribute towards safeguarding the environment, by voluntary regulation of their management systems, and continuously taking measures to reduce the impacts of their activities on the environment. Local business and industry are presently being encouraged to demonstrate good environmental management practices by adopting the MS-ISO 14000 series of standards.
Environmental management in Malaysia has evolved significantly since the implementation of the Environmental Impact Assessment (EIA) system in 1988. There has been a shift in focus where environmental assessments, initially limited to new development projects, now cover existing operations and activities, through the introduction of environmental audits. The Environmental Quality (Amendment) Act, 1996 defines environmental audits as "A periodic, systematic, documented and objective evaluation to determine the compliance status of environmental regulatory requirements, the environmental management system, and the overall environmental risk of the premises". The definition of environmental auditing in the MS-ISO 14010 document is "Systematic, documented, verification process of objectively obtaining and evaluating audit evidence to determine whether specified environmental activities, events, conditions, management systems, or information about these matters conform with audit criteria, and communicating the results of this process to the client".
Generally, an environmental audit is a methodical examination -involving analyses, tests and conformations -of local procedures and practices, where the goal is to verify whether they comply with legal requirements, internal policies and accepted standards. Environmental audit as defined in the Environmental Quality (Amendment) Act, 1996 requires a large degree of environmental site assessment. Environmental auditing as defined in MS-ISO 14010 differs from an assessment in that it requires collection and documentation of competent and sufficient evidence rather than an opinion based primarily on professional judgement. It also requires a review of the degree of compliance of earlier audits i.e. audits are required to be repeated from time to time.
Environmental audits can be structured in different ways, depending on the objective of the audit (Balkau, 1995) . An Environmental Management System (EMS) audit is an examination of the organisation's management system. For example, the lines of responsibility for environmental control, the effectiveness of security, the resources allocated etc. are evaluated. Waste Emission audits pinpoint where important wastes originate in the process of operation and causes for their release. Energy audits investigate the pattern of energy consumption within an organisation with the objective of minimising its use. Site audits or site assessment documents the state of land contamination on a site. It is during a site audit that the input of geoscience plays an important role to enhance the quality of the audit conducted.
A site audit can be carried out before purchasing a new property to gauge its potential liability and avoid the expense of remediating a property that was contaminated prior to purchase. When a property is purchased, the buyer also inherits any liability due to past pollution of the site. Thus, the buyer is obliged to ensure that the property purchased does not have such a liability. Site audits generally have to be carried out over a short period of time, and the potential liability needs to be identified as accurately as possible.
Site audits for property purchase can be carried out in three phases (CSA 1994) . The first phase is a historical review. This is an examination of the history of the operations at the property with the "There is a great scope for applying geoscience in environmental audits…. and geologists should familiarise themselves with the methods to carry out these audits". 6 objective of identifying the actual or potential for soil and groundwater contamination. It involves the review of old records, site visits and interviews for evaluation and reporting purposes. The second phase involves a site investigation. In this phase the scope of investigation, sampling media and protocols are developed with the objective to determine the geology, hydrology and distribution pattern of contamination. The data is then evaluated to determine the risk represented by any contamination and to identify measures that can be implemented to reduce or measure the risk. In the final phase of remedial investigation, an appropriate remediation programme is selected taking into account the time, cost and quality of results. Upon selection, the implementation of the remedial programme is monitored.
Generally, if a site in undeveloped, an assessment based on a historical review may be sufficient. If a site has had a previous operation or if contamination is detected, then the assessment would be more detailed, involving the second phase of site investigation. The assessment rarely progresses to remedial investigation as it may not be financially viable to purchase sites that require costly remediation.
There is a great scope for applying geoscience in environmental audits as required by the Environmental Quality (Amendment) Act 1996, and geologists should familiarise themselves with the methods to carry out these audits. The guidelines for conducting environmental audits are still in the development stage and geologists should take this opportunity to assist in its formulation to ensure that all the appropriate geoscience inputs are specified to strengthen environmental protection in Malaysia. Concentrations of fluoride below 1ppm are helpful in the prevention of tooth decay, and such levels of fluoride also assists in the development of perfect bone structure in humans and animals. However doses of fluoride above 1.5 ppm increases the severity of tooth mottling and induces the prevalence of osteoporosis and collapsed vertebrae. The disease resulting from excessive consumption of fluoride is called fluorosis and there is no treatment for this deadly disease.
K
Fluorosis
UNICEF has published a simple guide to identify a fluorosis diseased person for they can not perform some basic exercises related to body posture. If a person is not able to do the three body exercises illustrated in Figure 1 (a, b, c) then the non-skeletal manifestations of the disease confirm that person to be a chronic patient of fluorosis.
Source of high fluoride contamination. The main source of fluorine for humans and animals is from drinking water. Water with a concentration of 0.5 to 0.8 mg/L is considered a safe limit in addition to a daily diet providing 0.25-0.35 mg of fluorine. In temperate climates, the intake of water is low, hence the optimum level of fluorine in drinking water is accepted as 1.0 mg/L. Weathering of rocks and minerals containing fluoride results in a slow release of that component into groundwater and streams and thus raising their fluoride content. In mineralised regions with increased fluorite the concentrations may be up to 15ppm. Groundwater movement may transport such water considerable distances away from the source area. The problem in Rajasthan. Rajasthan is one of the States showing endemicity of the disease in nearly 18
Districts. According to a survey carried out by PHED (Report for years 1991-1993 3 ) the drinking water sources of nearly 9,741 villages (25% of the total 37,889 villages) and 6,819 habitations (15% of the total 45,311 habitations) have been found to contain fluoride concentrations greater than 1.5ppm in their drinking water sources which range from 2.5 ppm to 8.5 ppm.
In the absence of perennial rivers and a canal system in the State, groundwater remains the main source drinking water for about 95% of the population. About 120,000 handpumps in the area are the main means of providing drinking water for nearly 2/3 of the rural population. The groundwater has been found to be highly contaminated with fluoride (F + ). The higher concentration is found in regions when total dissolved solids increases (>1500ppm) (UNICEF Report, 1996 4 ). Also the heavy withdrawal of groundwater for agriculture, and poor recharge are causes of increased F + content. Fluorosis is an endemic diesease in 18 Districts of Rajasthan. A survey has revealed fluoride content in drinking water ranges from 2.5 ppm to 8.5 ppm. Domestic defluoridation techniques trialled in Dungarpur district can reduce the F + content of water to below 1.5ppm. Figure 2 . A case of dental fluorosis. A diseased boy with yellow staining on teeth, a common occurrence, Dungarpur District, Rajasthan.
The Authors carried out a survey with SARITA (NGO, Udaipur, Rajasthan) by collecting nearly 600 samples of drinking water from highly affected regions of Dungarpur, Bhilwara, and Udaipur Districts which show nearly 320 villages which lack potable drinking water. The population in those Districts intake high dose of F + (>2.5ppm), and are under a severe threat of acquiring fluorosis (Figures 2-4 ). Remedial measures. With financial support from UNICEF and RGNDWM, New Delhi, a program of domestic defluoridation has been launched by SARITA in highly affected villages of the Dungarpur District. Over the last two years this involved supplying 400 families with defluoridation units either drum sets based on the Nalgonda Technique ( Figure 5 ) or Activated Alumina filters ( Figure 6 ). The results are encouraging and indicate reduction a reduction of F + content to <1.5ppm in treated water. Villagers also have a reduction in non-skeletal manifestations. Constant monitoring and medical checking of inhabitants of the affected population during that period has proven the success of the techniques. The most prudent approach to the problem would be to supply defluoridation units to all the affected families, or to expend the defluoridation program to community/District level. Strengthening of: IEC activities, social mobilization, and the role of NGO's in service delivery and training support, would prove helpful to the people suffering from this crippling disease in this country and in the State of Rajasthan in particular. R&D activities are also needed, aimed at finding a cure for people suffering from fluorosis. 
Arsenic poisoning from groundwater in Bengal
The worst hydrogeological problem in the world! Gerry Jacobson (This article is published with the permission of the Australian Geological Survey Organisation and is reproduced under Reports, rather than Conference Reports, because of its specific focus on arsenic -Editor)
As a delegate at the International Conference on Arsenic Pollution of Ground Water in Bangladesh, held in February 1998 in Dhaka, I had the disturbing experience of being confronted by victims of arsenic poisoning from groundwater drawn from one of the world's most productive aquifers -the alluvial aquifer of the Bengal delta.
Arsenic poisoning, or arsenicosis, is emerging as the world's biggest environmental health disaster. As many as 200 000 people are estimated to have been poisoned in West Bengal (India) alone, and several thousand cases have emerged in Bangladesh. Tens of millions of people are believed to be drinking natural arsenicrich water and therefore at risk. In the Bengal delta region, the problem was not detected until substantial numbers of patients presented themselves for treatment. The late detection reflects the lack of a routine groundwater-analytical requirement for arsenic, which is not easy to analyse to the accuracy required for the risk assessment of drinking water. This should be a warning to all of us dealing with groundwater supplies for human consumption -to check our aquifers for arsenic! The clinical representation of arsenicosis is initially dermatological, including melanosis and/or keratosis, and progresses to gangrene or skin cancer. Evidence suggests that the ingestion of arsenic can cause several different types of cancers. The prognoses for people exhibiting these symptoms are poor. There is no cure for arsenicosis. Patients are advised to drink arsenic-free water, and to maintain a diet of nutritious foods, which is not always possible for Bengal villagers! The incidence of groundwater contamination by naturally occurring arsenic is by no means a local or isolated one. It has also been reported from Mexico, Chile, Argentina, Mongolia, Ghana, and Taiwan, and representatives from some of these countries contributed to the Conference proceedings.
The Conference was organised by the Dhaka Community Hospital Trust and the School of Environmental Studies of Jadavpur University, Calcutta. The prime movers in the Conference and in raising awareness of the severity of the arsenic poisoning problem were Dr Dipankar Chakraborti of Jadavpur University and Prof. Quazi Quamruzzaman of Dhaka Community Hospital. I pay tribute to their devoted concern for the victims and their persistent struggle to secure recognition of the problem in the face of government and international agencies that have ignored it. The Conference covered a range of arsenic issues, from medical to geological to remedial. It was attended by about 350 scientists, who presented papers in the conventional manner. In addition, about 50 arsenicosis patients who made their bodies available for inspection also told their stories at the Conference.
In Bangladesh to date only a small fraction of the country's 2-4 million tubewells have been sampled for arsenic, and only a small fraction of the affected population has been contacted for medical examination. At the Conference, the Bangladesh Department of Public Health Engineering presented a report on the results of an initial government survey of selected tubewells in about half the country. The World Health Organisation specifies limits of 0.05 mg/L arsenic, and less than 0.01 mg/L is desirable in drinking water (WHO Guidelines for Drinking Water, 1993). About 22 per cent of 16,000 groundwater samples that were tested contained more than 0.05 mg/L arsenic. The Dhaka "Arsenic poisoning, or arsenicosis, is emerging as the world's biggest environmental health disaster" 10 Community Hospital Trust reported testing 8000 tubewells in villages in 60 of the 64 districts in Bangladesh. Their work revealed arsenic concentrations beyond 0.05 mg/L in 41 districts; in these districts, 51 per cent of samples were beyond 0.05 mg/L. The affected districts cover an area of 90,000 km 2 , and have a population of 77 million. Extrapolations from these findings suggest that possibly as many as 35 million people are drinking arsenic-laden water in Bangladesh.
The highest arsenic concentrations appear to be in the Quaternary deltaic alluvial aquifers, generally at depths of 20-50 m. A working hypothesis for the release of the arsenic has been the oxidation of pyrite/arsenopyrite in clay or peat interbeds. However, the deltaic alluvial aquifers hold reducing, iron-rich, alkaline, low-sulphate groundwater. At the Conference, the reduction of arsenic-bearing iron oxyhydroxides was postulated as the cause.
While in Dhaka I also shared a day in the life of a survey/intervention team from the National Institute of Preventive and Social Medicine. The first village the team visited was Barai Kandi, about 30 km east of Dhaka. Interest in this village originated from a patient with a suspected skin cancer who had asked for his tubewell water to be tested. The team went to the group of houses belonging to the patient's extended family. Results from a field-test kit found 12 out of 14 tubewells to have groundwater with >0.05 mg/L arsenic.
The medicos in the team scanned the village people for arsenicosis symptoms and found 18 out of 60 people with melanosis and/or keratosis, including the suspected cancer patient. He had been drinking the arsenic-contaminated water for possibly 30 years.
On the return trip to Dhaka the team inspected a village at random, after driving off the highway to Dipordi, about 20 km east of Dhaka. In the first group of houses, 7 out of 9 tubewells had >0.05 mg/L arsenic. A rapid scan revealed 3 out of 15 village people with arsenicosis symptoms. These wells have been installed for only about seven years, and the team was told that they had been installed as a result of an international agency recommending groundwater as 'safe drinking water'. This is the tragic dimension of the problem. Even now, posters in Bangladesh promote tubewells as sources of drinking water safer than surface water sources. Thirty years of such promotion by international agencies and non-government organisations might have substantially reduced diarrhoeal diseases, but, tragically, it has caused the largest mass-poisoning in the world.
The 'Dhaka declaration'
Conference delegates developed the following 'Dhaka declaration':
• The arsenic contamination of groundwater in Bangladesh needs to be addressed as an emergency. • We shall direct our research for the benefit of all people. • We shall use our knowledge and expertise and unite resources available to us to determine appropriate communitybased, affordable and sustainable watersupply solutions. • We shall work in a concerted manner to protect and save people from the arsenic problem, ensure treatment of all patients, and identify those at risk. • We agree to share information among ourselves, make our findings freely accessible, and allow others to use them for the information of all people. • We shall assist in the setting up of organisations/centres for research, training, storage, and dissemination of information relating to mitigation of the arsenic problem in Bangladesh and all over the world.
For further information contact: Gerry Jacobson Australian Geological Survey Organisation GPO Box 378 Canberra, ACT 2601 Australia Tel. +61-2-62499758 E-mail gjacobso@agso.gov.au
Sanitation for all (The following report is extracted from the newsletter of the South Pacific Applied Geoscience Commission and is reproduced with permission -Editor)
A global campaign has been launched to tackle the "shameful" sanitation situation throughout the developing world. Statistics compiled by WHO and UNICEF show that approaching three billion people in the Third World had no access to hygienic sanitation at the end of 1994, and the situation was getting worse year by the year. Some ten million people a year are said to die from diseases directly related to lack of safe water and sanitation facilities. Donors, UN agencies, NGOs and developing country professionals have agreed that concerted action is needed to end the squalid, health-threatening conditions endured by those three billion people.
They are committed to GESI -The Global Environmental Sanitation Initiative -intended to accelerate achievement of the goal of hygienic sanitation for all people as soon as possible in the coming millennium.
The decision to mobilise resources through a joint campaign was taken in Manila, Philippines on 7 November 1997, at the final session of the 4 th Global Forum of the Water Supply and Sanitation Collaborative Council (WSSCC) with the theme: "Water and sanitation for all: Calling all stakeholders". The WSSCC's incoming Chairperson Richard Jolly, Special Adviser to the UNDP Administrator and architect of the Human Development Report, described the global picture as "a scandal" which must be recognised at the highest level. His predecessor, Margaret Catley-Carlson, President of the Population Council, pointed out that in the next 50 years between two and three billion more people will be added to the world population, massively increasing the sanitation challenge. Highlighting women as the unused key to faster sanitation progress, she urged "…the systematic inclusion of women in the planning, design, execution and maintenance of water supply and sanitation systems", to help marry the professionals' view of sanitation as a health and environmental issue with the people's desire for greater privacy.
The WSSCC was formed at the end of the UN International Drinking Water and Sanitation Decade (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) to provide a framework for collaboration between water sector agencies in both developed and developing countries. Following the Manila decision, the WSSCC is to coordinate the global campaign. It will help all agencies active in the sanitation sector to share information, foster cooperative programs, and initiate an advocacy campaign to raise public and political awareness of the urgent need for action. Individual countries and agencies will remain responsible for their own activities, but may be expected to respond positively to the global call for more resources to be devoted to sanitation improvements.
The Manila meeting involved 230 of the world's leading practitioners in the field of water supply and sanitation from more than 80 countries. They heard reports from expert groups and reviewed guidelines, codes of conduct and practical tools to help countries increase water and sanitation coverage more rapidly. As a result of decisions taken in Manila, the WSSCCouncil will now also operate on a regional basis, with Regional Chapters or Focal Points in Africa, Asia, Latin America, Central and Eastern Europe and the Newly Independent States, and the Small Island Developing States. The regional sections will participate in the Council's continuing analysis, advocacy and communication in five major topic areas: Environmental Sanitation; Community Management and Partnerships with Civil Society; Institutional Issues; Human Resources Development; and Water Demand Management and Conservation. They will also establish their "..ten million people a year are said to die from diseases directly related to lack of safe water and sanitation facilities" EG own regional networks for sharing knowledge and experience, and reinforce the Council's global networks.
A WSSCCouncil Task Force has been established to develop VISION 21, a longrange vision of a world in which all people have access to adequate water and sanitation services, as a basis for short and medium term targets for achieving that vision. As the Chairman of WSSCC Richard Jolly said in Manila: "At present rates of progress we would not achieve sanitation for all by the Year 2100, that is totally unacceptable". The Vision 21 Task Force will analyse successes and failures of the last two decades and seek ways to impress on politicians and key decision-makers the need to adopt policies which will bring much faster progress towards the goal of Sanitation for All.
Trends of geological education in Finland
Pekka Ihalainen
In Finland geological education is concentrated in four Universities and two Technical universities. The division of education between the universities is not well defined which means that in part the same education is given in all the four universities. In Technical universities however geological education is well coordinated and no overlap exists in that sector.
Dr. Veli-Pekka Salonen, the Professor of soil geology in the University of Turku Finland, has collected some data concerning the graduation and employment of a sample comprising about 100 of his graduate students for the period from the early 1970's to the end of 1997. These statistics deal only with the students of one university and one institute, and therefore the results do not reflect the trends in geological education across the whole of Finland.
One remarkable factor is also the professor himself for he chooses the direction of his science in his own institute. Despite this some general observations on geoscience employment can be made on the basis of available data. It can be seen from Table 1 that the proportion of environmental geology garduates has increased during the 1980's and 1990's. This same trend is also observable in the cases of hydrogeology and general geology. The loosers have been ore prospecting, peat geology and surprisingly also geochemistry.
According to Table 2 . the role of the Geological Survey in employing geological graduates has decreased dramatically during the last ten years and the role of the Environmental Administration has increased, respectively. Also employment in research seems to have increased slightly. 
Soil erosion in Madagascar: causes and impacts.
Dr. Alizera
Madagascar with a land area in excess of 594,000 sq km is the fourth largest island in the world. It is located in the Indian Ocean astride the Tropic of Capricorn and therefore it has a tropical climate in which most of the island is warm and humid though the southwest region is semiarid.
Geologically, the eastern two-thirds of the island is formed by Precambrian crystalline platform of predominantly metamorphous gneisses. The remaining third of the island (along the western coast) is composed of a sedimentary blanket dating from the Cambrian.
Weathering phenomenon are active in Madagascar. All rocks, with the exception of a few such as quartzite, are rapidly altered to laterite. These laterites are favourable to erosion that can form gullies called "lavaka". Gully formation is sometimes very fast and catastrophic. One of the causes of gully formation is intensive deforestation resulting from bushfire, and excessive exploitation of timber for development of charcoal for heating.
In the crystalline platform region gully erosion progresses rapidly, but there is generally a period of maturity during which the gullies are colonised by plants such as trees and grasses which help to stabilise the erosion progress. In the sedimentary blanket areas erosion is more alarming with frequent development of ravines bordering rivers and coasts. Villages are generally set up around these areas, as is the case of some localities in Mahajanga Province, situated in the northwest of the island, where gully erosion seriously threatens some localities.
A few projects are now focused on these erosion problems, aimed at trying to find both short and long-term solutions. These projects are financed by international organizations mainly the World Bank and include projects of reforestation, and also programs aimed at reducing the voluntary lighting of bushfires. However such projects must not overlook the fact that most trees grow very slowly. Better solutions should aim to find a cheaper energy source than charcoal, and to plant grasses that grow rapidly to avoid peasants voluntarily starting bushfires (Malagasy countrymen currently believe grasses grow better after being burnt).
To summarise, the following solutions can be suggested to address the problems: -find cheaper energy sources than charcoal; -plant fast-growing trees; -plant grasses that grow fast but keep the nutritive value of pastures to feed cattle during dry periods.
-launch an awareness campaign to instruct peasants about the detrimental effects of bushfires.
Madagascar can not implement the first three solutions without foreign assistance because there are no endemic fast-growing trees or grasses on the island. Moreover, with the exception of solar energy, the alternate energy forms are very expensive, and despite the fact that this great island bathes in sunshine for many days each year, the Malagasy government can not afford to exploit this energy source.
Dr. Alizera Universite de Mahajanga B.P. 652 00401 MAHAJANGA "..projects are now focused on these erosion problems….and include projects of reforestation, and also programs aimed at reducing the voluntary lighting of bushfires".
Storm havoc on Chandipur (North Orissa) coast, Eastern India, and the need for protection measures.
Manmohan Mohanti
Orissa coast on the Bay of Bengal, eastern India is prone to catastrophic and episodic natural hazard events of floods, and tropical storms/cyclones having serious environmental impact and human concern in this thickly populated coastal tract (Mohanti, 1990 (Mohanti, , 1993 . Storms/cyclones of varying intensity arising out of atmospheric pressure depressions in the Bay of Bengal, particularly in the pre-monsoon months of May-June and post-monsoon months of October-November, occasionally cause alarming devastation in parts of this coast. During the intervening monsoon months there are also episodic hazardous natural events like river floods and tropical storms/cyclones. 
Dynamic Regime
The Orissa coast is micro-mesotidal, and monsoonal wave-dominated to nonmonsoonal mixed energy wave-tidedominated (Davies, 1987, p.80, Fig.l) . The microtidal regime of the southern part of the Orissa coast ( Fig.l) changes towards the mesotidal regime of the Baleshwar coastal area in the north where the coastline is inwardly crescent-shaped with a wide intertidal sand flat development stretching to about 4 km offshore. Tidal currents on this EM mesotidal sector are strong, as larger tide ranges tend to generate stronger tidal currents, and large tide range implies a broad intertidal zone (Bird, 1984) . The beach/intertidal sand flat of this coastal tract is generally constituted of medium to finegrained quartz sand interspersed with crustacean burrows, patches of silt-clay, broken shell debris and black placer deposits. The backshore is sandy with some sand dunes and casuarina tree plantations for coastal protection.
Chandipur Scenario
The coast at Chandipur (Fig.l) because of its calmness, serenity, availability of estuarine/marine fishes, and large expanse of attractive sandy intertidal stretches with semi-diurnal tidal cycles has significant tourist, and commercial (hotel business, fish and agricultural production) importance. However during the monsoon season the coastal storms/cyclones pose threats to this tourist belt. In the month of August 1997, monsoonal depressions in the Bay of Bengal developed into moderate storms which wrought havoc on the Chandipur coastal region. On 19 August 1997 (the day after a full moon) the storm surge impinging on the coast heightened to about 6 metres and damaged some constructions and excavated portions from the shoreface sand deposits weakening the stability of the casurina plantations ( Figure 2 ). Storm surge splashes bathed the top of the 5 metre high viewing platform structure of the Casurina Forest Rest House facing the sea and situated close to the shore. Rock fencings/ packings over a limited distance on both sides of the Rest House were destroyed. Parts of the seaward-facing old boundary wall of the Rest House were shattered (Figure 3 ). In the recent past raging storms, with attendant storm surges, have also damaged lodging houses and other constructions on this shore including one "Shiva" temple. 
Recommendations.
Based on the experience of coastal erosion problems on Chandipur the following recommendations are suggested to maximise protective measures:"
1. On coasts which experience severe storm surge, construction of sea wall/dyke protective structures offer maximum protection and should be considered subject to an appropriate engineering geological asseessment.
2. The height of rock packing/fencing structures/sea dykes must consider not only the expected height of the storm surge but also the possible coincidence with high Spring Tide situations, (for the Chandipur area an average storm surge height of about 6 metres may be considered).
3. Vertical/inclined sandy shorefaces should be maintained with strong rock slab thatchings.
Coastal plantations (such as casurinas)
should be nourished and carefully maintained as additional protection against coastal erosion.
5. Against the background of International concern for appropriate maintenance of coastal areas, the guidelines of the Coastal Regulation Zones (CRZ) framed by the Government of India should be followed for the maintenance of the Chandipur coastal area. To reduce double handling between the Secretary General and the Newsletter Editor please send your articles, photographs, notices and coming events for future publication in COGEOENVIRONMENT Newsletter directly to the Editor as discussed below.
The preferred formats for submitted articles are as follows:
Preference 1 -email : text sent by email either within the message or as an attached word processed document to the Editor's email address cjsimps@ozemail.com.au Thank you for your cooperation Colin Simpson Newsletter Editor
Volcanic hazard assessment, crisis management during an eruption, and the impact on population and environment. A recent example from Montserrat Island (West Indies)
Henry Gaudru
Just as the 1902 volcanic disasters spurred the emergence of modern volcanology, responses to more recent volcanic hazards have enhanced both scientific and public awareness of volcanic phenomena. This has resulted in a dramatic growth in volcanology that has fostered increased funding for research, the establishment of new volcano observatories, and major upgrading of some existing facilities. When Mount St.Helens in the U.S.A. erupted in 1980, the hitherto unknown pattern of eruptions reminded scientists that they still have much to learn about volcanoes and a long way to go before they can predict their behavior; not only the occurrence of an eruption but also its type and consequences, from lavas to ash clouds, pyroclastics flows, and mudflows.
Many active volcanoes are located close to densely populated areas or even major cities. Today, despite a better understanding of eruptive process and products, and recent advances in volcano monitoring and hazards assessments, large uncertainties still remain in eruption forecasting, thus requiring a redoubled effort on the part of scientists to work closely with emergency-management officials before a volcanic crisis arises.
Damage and hazard to human life, social structure, and property may not be induced only by the direct effects of volcanic eruption. Some of the most dangerous secondary phenomena are: tsunamis, lahars, contaminated ash, or long-lasting aerosol clouds that can orbit the Earth for years after a large volcanic eruption.
To prevent or reduce future disasters, a series of measures must be taken before, during and after a volcanic eruption. The preparation of hazard maps (from regional archives about the historic activity ) helps to determine whether a volcano is potentially hazardous, and to assess the risk. Recent new eruptive activity from Montserrat Island (West-Indies) is a characteristic example of the different problems produced by a volcanic eruption in a populated area. After more than 350 years of quiet, an eruption began on 18 July 1995 at the Soufriere Hills volcano on the island. Eruptive activity began with the opening of a steam and ash vent on the northwest side of a old lava dome named Castle Peak within the horseshoe-shaped English crater. Activity between 18 July and 21 August comprised a number of phreatic eruptions EM with steam and ash emissions. Following this activity, an evacuation of the southern half of the island (Plymouth and surrounding areas) was ordered immediately. After this episode, activity decreased and enabled the evacuation order to be lifted. In late September, a large seismic event immediately preceded extrusion of a small lava dome on the western side of Castle Peak. A return to purely phreatic activity then occurred, with large phreatic eruptions and associated ash emissions occurring at the end of October and in early November. In December, continued elevated seismic activity, confirmation of growth of a lava dome, and rockfalls from it prompted the second evacuation of much of the southern part of the island. In early January 1996 the state of alert was reduced and people returned to their home. Dome growth continued at a slow rate until late January when an intense period of seismicity accompanied a significant increase in the extrusion rate. In early March a switch in the area of dome growth, build-up of unstable flanks and a small flow on 31 March prompted a partial evacuation of the eastern villages. A new build-up in seismicity and rockfall activity which occurred in early April resulted in a third rapid evacuation of the whole of population on the southern part of Montserrat Island. During May, many pyroclastic flows occurred and several reached the sea at the mouth of the Tar River. The top of the dome was at a height of almost 945 metres a.s.l., 30 metres taller than the previous highest point on Montserrat (Chance Peak). During September, a partial collapse occurred and the material deposits created a small sea-fan at the mouth of the Tar River. During the following months activity increased again and the first avalanche occurred in the White River. Other pyroclastic flows occurred and the town of Plymouth was reached for the first time.
The eruption of the Soufriere Hills volcano has continued for over two and a half years. A large volume of lava has been extruded, forming a sequence of summit lava domes. Activity has slowly increased in vigour and was at its highest levels between June and December 1997 (see cover illustration). Many pyroclastic flows occurred around the volcano and during this phase the Bramble Airport was destroyed. The potential danger for human life was demonstrated in an eruption on 25 June 1997, when at least 19 people lost their lives (all of whom had entered the exclusion zone).
In September 1997 the Scientist in Charge and the local authority established a new risk map to take into account the new situation. The current exclusion zone extends over half of the island area. It includes the town of Plymouth with its harbour and key infrastructure that has been devastated by pyroclastic flows and ashfalls. Out of an original population of about 12,000 less than 4000 people remain. The scale of this eruption, combined with the small size of the Montserrat Island (8 km x 17 km), as well as the desire to maintain a population, presents a difficult challenge for volcanological monitoring and risk assessment. If activity continues at about the same level, or increases slightly, pyroclastic flows resulting from dome collapse have an elevated likelihood of occurrence. The main hazards for the population are the highly destructive pyroclastics flows, and fragments of volcanic rocks ejected by explosions. Heavy tephra falls during a major vertical explosion and directed blasts and ashfalls following by dome collapse could be a big problem on the island. The total loss of vegetation near the crater summit and loss of vegetation on all sides of the volcano (degraded from ash and gases and finally destroyed by pyroclastic flows), has resulted in erosion becoming a severe problem, and with each rain storm more soil is eroded from the mountainsides. A range of watersheds are indirectly impacted by the volcano through increased runoff. As well, the soil, together with any debris accumulated along the way, flows into the ghauts and eventually to the ocean. The g remain in eruption forecasting, thus requiring a redoubled effort on the part of scientists to work closely with emergencymanagement officials before a volcanic crisis arises..". eruptive activity of the Soufriere Hills volcano is also affecting the coral reefs between the east and southwest of the island (reefs are being buried by sediments and ash loads). Ashfalls have also impacted inhabited areas west of the Soufriere Hills volcano as a results of pyroclastic flow activity. Wherever large amount of volcanic ash accumulates the fine volcanic ash also poses a potential long-term health hazard. Because the ash contains 10-25% cristobalite there is a risk of people developing silicosis from breathing this dust.
Volcanoes also emit sulfurous rain which on a local scale have important consequences for plant an animal life. Acid rain is formed when hydrogen sulfide and sulfur dioxide in the atmosphere undergo a complex set of chemical reactions, and eventually combine with water to produce sulfuric acid. The effect of these acid rains on terrestrial and aquatic environments is determined by the acidity of the precipitation and by the geology of the soils and rocks of the area. Supply of drinking water is also a critical problem as most comes from natural sources located in the southern part. The local Government has a priority for the construction of drinking water tanks in order to replace the lost resources. Moreover, the agricultural production zones were mainly located in the south on the hills surrounding Plymouth. As a result the inhabitants must now import their food from Antigua which can only be done using ferryboats since the destruction of the airport by pyroclastic flows.
FE
The Montserrat Volcano Observatory has expended much effort in improving the effectiveness of its warning system. Detailed alert systems were in place for much of the eruption and the high profile of the Volcano Observatory has enabled close interaction with the public and with crisis management 22 officials. However, there is some evidence to suggest that warning communications will become more difficult as the crisis continues due to population fatigue and degradation of some of the infrastructure necessary for implementation. The outlook is that the eruption will continue for at least several months, and more likely for a few more years. Mitigation measures in the medium to long-term must include a large variety of means such as engineered protection, improved warning systems, public education, land-crisis planning, and effective emergency planning. Do you need information to assist you in addressing specific environmental geoscience issues?
Are you keen to pass on your knowledge to others?
To assist in the dissemination of information on the issues addressed by COGEOENVIRONMENT the Information Sought section is for the use of readers to seek assistance from other readers worldwide.
Queries can address any issue in which other readers of the COGEOENVIRONMENT Newsletter are likely to have expertise or are likely t be able to assist. For example: do you need current references on a specific topic or methodology?; are you seeking institutional contact addresses to allow personal contact and further discussion on specific topics; do you need to know about the availability of existing environmental legislation which could provide formats or ideas to those currently writing legislation for your country?, need to know current best practice? etc etc
The only requirement is that requests are specific. The Editor is likely to cut any request which is too broad (for example a request for "information on groundwater"). All requests together with your contact details should be sent directly to the Newsletter Editor (see back page)
FG
Australia's new National Land and Water Resources Audit
Colin Simpson
The Australian governments (6 State, 2 Territory, and the Federal Governments) have launched a major new collaborative 4year national program aimed at providing a framework for enhanced decision-making for natural resources management. Such an assessment has not previously been attempted at this level. Australia is a major world producer of agricultural products (primarily grains and meats) but it is also the Earth's driest inhabited continent with approximately 70% of the land area being arid, and in the remaining 30% there are few perennial streams. It is essential that the total availability of water resources (surface and groundwater), and the human impacts on land resources, are well known to ensure future environmental and economic sustainability.
The primary purpose of the Audit is to undertake a comprehensive appraisal of Australia's natural resource base, involving assessment of the extent of land and water degradation, and to include economic and social analysis of each major problem. It aims to meet natural resource management needs in:
• government policy assessment and development • investment decisions • evaluating program and policy performance, and • direct resource management, particularly by government
The objectives of the audit are to improve decision-making for land, water, and vegetation through the assessment of:
• their current status, changes with time, and implications for sustainable use;
• the costs and benefits of change and any remedial actions undertaken; • the compatibility of information systems (i.e. data types, and formats for ready interchange between all levels of government)
• a National land and water audit • the level of integration and collaboration required with other existing natural resource management initiatives • the establishment of an appropriate monitoring framework for land and water resources
While the Audit will address all major requirements to meet the objectives, the primary themes which have been identified for particular attention are:
• surface and groundwater managementavailability, demand, and allocation • dryland salinity (extent, impacts, management and remediation) • vegetation cover and condition • rangelands monitoring • landuse change, diversity and sustainability of agricultural enterprises • capacity of, and opportunity for, farmers and other land managers to implement change • estuary, catchment, landscape and river health.
Within this framework the following key challenges facing natural resource management will be taken into consideration in developing the required outcomes:
• natural resource use efficiency • resource economics and full natural resource accounting • information sharing using improved technology and modelling • market signal, incentives and policy reform for integrated natural resource management • linking productivity to sustainability "..a considerable range of scientific, economic, social, and technological input, including geoscience, will be required to ensure the Audit meets its objectives."
• changing patterns of resource use • diversity in resource use • natural resource development • integrated natural resource management • biodiversity and biological community/ecosystem management • Integrating beyond land, water, and vegetation resources. It can be seen from the above that a considerable range of scientific, economic, social, and technological input, including geoscience, will be required to ensure the Audit meets its objectives. This major initiative will require intergovernmental collaboration, interdisciplinary liaison, and data synthesis and analysis, at levels not commonly attempted in natural resource assessment in Australia, and will develop experience which may be of assistance to other nations proposing to undertake similar exercises in the future.
For more information contact: Colin Simpson (address on back page).
The International Working Group on Medical Geology
The first major meeting of this Working Group took place in Uppsala 8-12 June 1998 and involved about 12 Working Group members from Australia, Belarus, Canada, China, Great Britain, Norway, Poland , Sri Lanka, Sweden, USA, Zambia, together with local scientists and a varying number of local doctors, veterinarians, and geoscientists. The workshop comprised four days of meetings and discussions followed by a one day field trip to the old town of Falun 200 km from Uppsala to examine remediation activities of metal mining wastes. The Working Group also visited the Geological Survey of Sweden to see their geochemical operations and current work on radon problems and the effects of Chernobyl in Sweden.
Members at the meeting were particularly saddened by the sudden death of Professor Valentin Lukashev from Belarus
The meeting discussed and planned several activities for the future directions and focus of the Working Group including the following major issues:
Publication of an interdisciplinary book on Medical Geology
The main focus of the Working Group will be to publish, before the end of 1999, a book entitled "Introduction to Medical Geology". The target audience will be junior to senior undergraduates and educated decision-makers. The main objective of the book is to emphasise the importance of geology in health and disease in humans and animals.
Regular news letters.
It was decided that a 4-page Newsletter for the working group and other interested people will be produced twice a year. Editor of the newsletter will be Dave Elliott, Canada. The first Newsletter will be published September 1, 1998. Internet home page of the Group. The home page at Error! Bookmark not defined. will continue to expand. Olle Selinus will maintain the site, and Working Group members, and interested readers, are asked to provide him with appropriate relevant information to put on the homepage.
Other information material.
Discussion took place on the possibility of producing brochures on important issues addressed by the Working Group. This will be discussed further at the next annual meeting of COGEOENVIRONMENT in Vancouver in September 1998.
Additional subjects
It is also proposed that Information on the activities of the Working Group should be published in appropriate journals FI (approaches will be made to journals such as: Episodes, Explorer, Journal of Environmental Geology, Earthwise, Newsletter of APG).
Would members and readers who note journal or other published articles relevant to the activities of the working group to please to send a copy to the Working Group Chairman. 
Olle Selinus
International Seminar on Geosciences and Urban Development
Reeling under the combined onslaught of mounting population pressure and unsuitable land conditions (to support urban growth), Dhaka, Bangladesh, was aptly chosen to host the International Seminar on Geosciences and Urban Development from 24-26 February 1998.
Although the seminar was jointly organized by the Bangladesh Geological Society (BGS) and the Association of Geoscientists for International Development (AGID), the Bangladesh Geological Survey and the Department of Geological Sciences, Jahangirnagar University, Dhaka, together with other organizations such as Bangladesh Petroleum Exploration, made significant contributions to make the event a success. Mr. Rafidul Islam Khan (Convener) . and Professor Khalil R. Chowdhury (Secretary) provided the right leadership to bring the whole event to a meaningful conclusion.
Unplanned growth of urban centres without proper assessment of prevailing land capability conditions to sustain such activity has been quite baffling for decision-makers and planners alike, particularly in the Third World countries having high population density and very limited land resources. Most of such urbanization problems have simply arisen due to ignorance and neglect of basic geomorphic considerations. Unfortunately the effect becomes visible only after a lapse of time when things have already deteriorated beyond any scope for remedial act. Therefore geoscientific input should be an essential ingredient for planning the development of urban centres. This was no doubt the thought behind organizing the event to underline the important role of geoscientific input in urban development and to predict the foreseeable problems in order to redress them.
Major themes identified to focus discussions were: 1. Urban Environmental issues 2. Surface and subsurface geology of urban areas 3. Geological hazards and risks in urban areas 4. Human settlement and their relation to geology The scientific deliberations that included the oral presentations were divided into four technical sessions, held on 24th and 26th February 1998. A field trip was arranged on 25th February 1998. A one hour 'Plenary Session' held at the end of the oral presentations provided the opportunity to work out an action plan to be submitted to the appropriate authorities. A total of 23 papers were presented although the 'Abstracts volume' lists 45 abstracts. A majority of the presentations focussed on different geoscientific components of Dhaka urban centre. The major problems identified were related to the unsuitable geomorphic setting of Dhaka to sustain any large-scale urbanization. A major part of the region is low-lying and has been filled up by municipal waste and soil dump. The uncompacted soil provides a very poor foundation for highrise masonry structures. Several instances of subsequent failure of masonry structures were highlighted by speakers. The proper disposal of about 4000 tons of municipal waste generated per day was also identified as another problem. Currently the waste is being used as landfill. Other delegates highlighted similar problems from other countries particularly from India, Nepal and Thailand. The final day of the seminar was rather hectic, as the deliberations had to be squeezed into two parallel sessions to finish the programme on time FK A one day "field excursion", held on 25th February was a major highlight of the event as it provided the opportunity for on-thespot assessment of the geomorphic status in relation to urbanization. Discussions were quite engrossing and often continued util the next location that highlighted other problems was reached. The itinerary was thoughtfully planned to cover all aspects. A route map and basic information about the "stops" was an added advantage.
The conclusion of the three-days of deliberations was through a one-hour "plenary session" that provided a synoptic overview of the seminar in order to summarize and finalize the findings so that recommendations could be worked out and submitted for necessary action. Professor Khalil R. Chowdry emphasized the need to make planners aware of the significance of geosciences in urban development. This could be brought out through regular meetings that could be organized by the Bangladesh Geological Survey. Dr. M. K. Pandit emphasized and lamented on the information gap between geoscientists and planners. He also suggested need for the translation of geological information in a form more understandable to technologists and planners. Dr. J. Leitz complimented the same argument by pointing out that the planners should also produce documents for the geoscientists to help work out a sustainable development strategy. The need foe rapid publication of the findings for the immediate and long term benefit of the society was also stressed..
As urban problems are usually dependent upon local factors no generalization is possible in terms of either identification of the problem or in seeking their solutions. Each individual problem needs to be addressed on their merit alone. It would be unjustified if the high level of personalized hospitality provided by the organizers is not duly acknowledged. 
IX International Symposium on Water-Rock Interaction.
New Zealand, being one of the best places to study water-rock interaction, in collaboration with the International Association of Geochemistry and Cosmochemistry organised the 9 th International Symposium on Water-Rock Interaction at Taopo between 30 March and 3 April 1998. The Symposium had a number of useful and informative pre and post-Symposium excursions. Participants representing a total of 27 countries made presentations either orally or in poster sessions. These papers covered low temperature environment, through hydrothermal waters, and the interaction of waters with magma at high temperatures during which a number of new ideas and concepts were put forward. The Symposium was a great success, and ended with the announcement that Italy will be the venue for the 10 th International Symposium on Water-Rock Interaction .
For more information contact: Dr. Surendra Sharma 24 National Road 28 248 001 DEHRADUN India Symposium delegates examining the site of hydrothermal mineralisation at Hukka Falls, New Zealand. Dr . Saim Suratman is interested in obtaining a copy of the Proceedings of the "Workshop on Indicators and Indices for Environmental Impact assessment and RiskAnalysis" edited by Colombo A. G. and Premazzi G. 1990. Pceedings JRC, Ispra (Va), Italy, May15-16, 1990, 336p In 1992 the concept was born to create the Green Lungs of Europe covering the most valuable natural areas of Poland, Lithuania, Latvia, Estonia, Belarus, and Ukraine. This was to be a model area of international cooperation with uniform research techniques and an integrated approach to the evaluation and management of natural resources. The project was established following the 1992 Rio de Janeiro "Environment and Development" Conference to protect European areas of the highest natural values. Based on international agreements, the Chief Geologists of Poland and Lithuania took up the initiative of establishing a joint project in the Polish-Lithuania border zone aimed at collecting and reviewing existing geological information for the future development of the are, rational utilisation of natural resources, and environmental protection.
The final outcome of the project is the present Atlas which illustrates a synthetic approach to the geological, geochemical, radioecological, and hydrogeological questions as well as mineral resources and environmental protection. The text includes discussion on approaches to, and description of the methodology used, the working methods and organisation. The atlas comprises: Geology -5 pages of discussion plus 5 plates.
Geochemical studies -6 pages of discussion and tables/figures plus plates covering total and/or partial content of particular elements in soil and water sediments: Ba, Co, Cr, Cu, Mn, Ni, P, Pb, Sr, Ti, V, Zn, Al, Ga, Ca, Mg, Fe, S, Ag, As, B, Li, La, Nb, Mo, Sn, Rb, Zr, Th, U, Y, Yb. Publications which readers have found of value in addressing issues in environmental geoscience 30 Radioecology 3 pages of text plus maps show: gamma radiation , thorium content, potassium content, and uranium and, cesium concentration. The section on Ecogeology has 3 pages of discussion plus maps of Geopotential (mineral resources; hydrogeology; protected areas); Environmental Hazards; and Envisaged Environmental Conflicts.
This atlas is the culmination of a significant and substantial undertaking. The atlas will serve as a valuable reference for geoscientists. It is presented in a well produced format, style and clarity, which displays the primary information required for decision-making, planning, environmental protection and management across the area involved. The experience gained by those involved in the development of this atlas and its background databases could serve as a valuable source of knowledge to be drawn upon by other scientists and institutions contemplating similar work not only in the European environment but elsewhere. The Atlas can be obtained from -The Information Services Sections of : 
Commonsense about our environment
By P.G. Cooray. Natural Resources, Energy and Science Authority of Sri Lanka, 1997, 89p (no price stated) This little booklet is aimed both at schools and the general public, under the general rubric "Science in Everyday Life". The seven chapters cover the Lankan environment, deforestation, water supplies, erosion, landslides, pollution and conservation.
With his customary clarity, Prof. Cooray explains in brief and simple terms a wide range of environmental issues of importance to Sri Lanka, such as the need to reduce haphazard mining of coral reefs that protect the shoreline and to avoid dumping of wastes into streams. He takes the moral high-road as he heaps blame on his fellow Lankans for their environmental carelessness, complains about "selfish and anti-social" public servants, and even criticizes the road manners of local drivers. Readers will find a number of points of contention, such as the puzzling claim that "every country needs 40% of its land area to be covered with trees". There is also the danger when writing for the unwary layman of giving the impression is given, as on page 17, that all soil erosion in hilly areas results from deforestation.
Cooray is on safer ground in explaining the importance of protecting surface and groundwater supplies and describing coastal and mass wasting processes. In a short final section, he offers some practical answers to GE the question "What can I do to look after my immediate environment?" Educate yourself about the environment, establish outdoor projects for practical learning, report environmental degradation to the authorities (being careful not to do so to the "very person responsible for the damage"), plant trees, avoid soil erosion, don't dump garbage in streams , and so forth.
Cooray's collection of commonsense provides a nice example for other regions. Imagine a series of such works, written in local languages -Tamil and Sinhala editions of Cooray's book are now being preparedto raise public understanding of the biophysical environment and its interactions with human society. Could this be something for COGEOENVIRONMENT to champion, by encouraging others to follow Prof. Cooray's lead, and by promoting such a series to UNESCO and other funding agencies?
Antony Berger. (contact address on back page).
The Geology of the Baltic States
By Juozas Paskevicus. Geological Survey of Lithuania, 388 pp. US$26
.This book was published in Lithuanian in 1994 and in 1997 the English version was released. The author dwells upon the geological structure of the Baltic countries (Estonia, Latvia, Lithuania, and the Kaliningrad Region of Russia). The author presents: a tectonic regionalisation and the stratigraphy of the territory, discusses its mineral resources, gives a detailed analysis of the geological map, a new view of the pre-Quaternary surface, and tables with data on the stratigraphic distribution of flora and fauna studied. The book abounds in illustrations -maps, detailed stratigraphic schemes, geologic sections and profiles, paleogeographical cartographic schemes, and photographs. It presents generalised scientific studies undertaken by the author himself and of other geologists, and data on literature. The book is the first of its kind on the geology of all the Baltic States. Achievements of the Baltic States in geological studies are considerable, however, in the former Soviet Union they were mainly published in Russian, therefore they have been hardly known to Western geologists. This book will, at least partially, fill in this gap. Enquiries should be directed to: Geological Survey of Lithuania, S. Konarskio 35, LT -2600, Vilnius, Lithuania Tel: +370-6-631535, Fax.: 370-6-706376
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The role of geochemistry in environmental and epidemiological studies in developing countries By Jane Plant , John Baldock, Henry Haslam, and Barry Smith Paper published in Episodes. Volume 21, No. 1, March 1998 Abstract The effects of chemicals in the environment on the health of man and animals are a matter of increasing public concern. Many developing countries are particularly vulnerable to trace-element toxicities and deficiencies because of local geological, climatic and socio-economic conditions, and these problems are now compounded by the consequences of land degradation, pollution, urbanisation and industrialisation resulting from rapid economic growth. Recent work by the British Geological Survey illustrates the value of geochemistry in identifying environmental and health problems resulting from trace-element imbalances or contamination and in formulating strategies to reduce their impact. An integrated and effective approach to the problems requires:
(1) the availability world-wide or regional geochemical data to the standards recommended by the IUGS Working Group on Continental Geochemical Baselines and (2) 
MINERAL RESOURCES -recent papers
Modern society is dependent on the use of minerals. All aspects of minerals exploitation; exploration , mining, processing, use, and disposal impact on the natural and human environment and geoscience has a significant role to play in minimising those impacts. Readers may be interested in the following recently published journal articles dealing with trends in world mineral resources use, sustainability, their impacts, and environmental requirements. Both papers are complimentary and serve to place current and future consumption and impacts into a global perspective. Readers who are interested in obtaining reprints of these articles should approach the authors and addresses have been provided for that purpose.
If those avenues are unsuccessful contact the Newsletter Editor .(address on back page). In spite of a number of factors tending to moderate demand, global demand is likely to continue to increase for the foreseeable future, mainly as a result of the continuing increase in global population which is unlikely to be stabilised before the end of the 21st century.
World Mineral Resources and Some Global Environmental Issues
Discussion of the relationship between population, resource use and the environment, using the concepts of the support square and per capita resource use, illustrates the unsustainability of present demand trends and of the consumption patterns that cause them. It is therefore important that strategies to maintain supply be linked to effective strategies to move to sustainable consumption patterns.
The capacity to meet the demand for minerals is also being reduced, as the global population increases, by concerns about environmental impacts and by competing land uses. It is therefore important that minerals issues should be part of the integrated approach to land management promoted in Agenda 21.
Sustainability is a long-term concept involving inter-generational equity, and the time scales are beyond those of the reasonably foreseeable future. It is not possible to see beyond a definable "horizon of sustainability"' and the "precautionary principle" is therefore important for global management strategies. The paper identifies a number of steps at the global level which can assist in the management of resources and of environmental impacts during the period of transition to more sustainable consumption patterns. These relate to improvements in knowledge (1) for assessing the impacts of mineral use in the industrial system as an essential basis for improving efficiency and determining optimum consumption patterns; (2) for monitoring the chemical health of the global land surface; and (3) for assessing resource potential in ways that can be integrated with other land use information, and that can be used to push back the horizon of sustainability. Fostering mutual understanding between industry and hazard specialists through the promotion of information networking, conferences and short courses. Interaction with sections of the insurance industry and the development of links with government and other research organisations throughout the Australian and Asian-Pacific region are priorities of the NHRC. The NHRC is funded by an Establishment grant (over three years) provided by Swiss Reinsurance Australia, QBE Insurance Group and Greig Fester Australia. Other funding results from consultant and research projects. Recently three companies, representing respectively the direct insurance, reinsurance and reinsurance broking arms of the insurance industry have pledged continued core funding to the NHRC until mid-2000.
READ ANY GOOD BOOKS LATELY
The 2nd Edition of the NHRC's 1997 Strategic Plan emphasised the continued development of collaboration with the global insurance industry and other partners in the production of innovative methodologies, products, and models for natural hazards risk assessments. In the next 6-12 months the Centre will forge new links with other companies in the insurance industry and to strengthen bonds, leading to collaborative research projects, with university and government researchers in Australia, around the Pacific Rim, and in North America and Europe.
At present, 5 postgraduate students work in the NHRC on topics as diverse as:
• flood hazards in Fiji, • hail losses to winter cereal crops, • tropical cyclone consequences for human health in the South Pacific, • GIS approaches to the bushfire hazard, • remote sensing and insured risks. In the next few years the Centre hopes to increase the number of postgraduates (enquiries welcome) and to launch short courses on natural hazards risk assessment.
Examples of research by NHRC on natural hazards in the Australian-Pacific area include: • Earthquake Probable Maximum Losses(PMLs) have been completed for most Australian capital cities, with a review of the losses to domestic housing resulting from the 1989 Newcastle earthquake just underway.
•
Windstorms and hailstorms in the Sydney area were recently assessed focussing on storm frequency and damage type. • " The Rabaul Eruption 1994: Destruction of a Town" documents the course of the Papua New Guinean eruption and the direct cost of the eruption in terms of damage to buildings and infrastructure in Rabaul.
Databases on natural hazards such as earthquakes, landslides, tsunamis, tropical cyclones, bushfires, floods, hailstorms and heatwaves have been, or are in the process of being, created.
The NHRC is also involved in the development of integrated natural hazard risk assessments, particularly in Pacific nations. • Progress and research directions of the NHRC are published in their newsletter "Natural Hazards Quarterly" which is also available as both hard copy and online at the web site. Sharing Our Experience -Building Our Knowledge" Victoria, British Columbia, Canada, August 30 to September 3, 1998 The Third Coastal Zone Canada conference will be held in the Victoria Conference Centre from August 30 to September 3, 1998 . Tours and field trips will follow the conference and training sessions will precede it. The goal of the conference is to prepare coastal communities for developing, implementing and monitoring coastal management plans into the 21st Century.
Contact details
Questions to be addressed at the conference include:
• What do coastal communities need to know about Integrated Coastal Management? • What can science and industry contribute to assist the community-based approach? • What training will be needed to develop, implement and monitor community-level plans? • What can senior governments contribute to community-based Integrated Coastal Management? • How can communities contribute meaningfully to policy development processes?
• How can the views and aspirations of young people be included in community-based coastal management? • How can the roles and responsibilities of aboriginal peoples be integrated into community-based coastal management?
The intended outcome of CZC98 is a set of Models for integrated coastal management to be tried and tested by participating countries with a challenge to report progress at future Coastal Zone Canada Conferences and in other meetings dealing with integrated coastal management. Plans are Underway for the 31st International Geological Congress which will be held in Rio de Janeiro, Brazil, August 6-17, in the year 2000. A Preparatory Commission has been working since 1995 to establish the Organizing Committee that will plan the scientific program and related activities of the Congress.
The theme of the Congress is "Geology and Sustainable Development: Challenges for the Third Millennium.". Although the principal venue of the Congress is Brazil, other South American countries will be strongly involved in organizing the program and field trips and will host some pre-and post-conference events.
The scientific program will feature comprehensive, multi-disciplinary discussions of the important problems facing the geological sciences, and will strive to organize scientific sessions that reflect the interdisciplinary nature of today's science, emphasizing the importance of geological sciences to human society. In addition to highlighting the theme of the Congress, sessions will focus on frontier subjects and hot spots of international geoscientific research, with special attention to the unique geological conditions of the continent of South America.
Special symposia will feature invited papers dealing with: the origin and history of the Earth; geosciences and human survival; environment and natural hazards; global changes and future environment; structure of the lithosphere and deep crustal processes; contemporary lithospheric motion; global tectonic belts; orogenic belts; basin analysis; energy and mineral resources for the 21 st century; new technologies for the geosciences; and progress of international geoscience projects.
The Congress will also include an attractive program of short courses, workshops, and field trips. Field excursions will visit most of the geologic provinces of South America (including Antarctica), and will focus on the characteristic geologic features of the South American continent: major orogenic belts, large-scale sedimentary basins, mineral deposits, and a great variety of other geologic attractions. 
